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Abstract: Effect of extracellular protease on M nP production and stability was investigated through addition of 4 protease inhibitors correponding o 4
different proteases  Testswere perfomed on immobilized cultures of Phanerochaete chrysosporium in agitated Erlermeyer flaks Pepstatin A addition on
the 1% day of culture increased themaximum M nP value, which als moved up theM nP peak mament; Hawever, MM SF and EDTA addition decreased the
maximum M nP activity while keeping the same peak moment RM SF and Pepstatin A addition on the 4" day helped stabilizeM nP by retaining its activity
on a higher level HgCl, addition on the 1% and 4™ days both shawed inhibition of biomass grawth, which subsequently caused low M nP activity W hen
concentrated primary protease was added, a peak of higher M nP activity appeared Particularly, addition of concentrated primary protease on the 3™ day
caused M nP energence 2 days earlier Of all the protease inhibitors, EDTA and HgCl, inhibited MnP activity in vitra Both primary and secondary
proteases destabilized M nP but M SF and Pepstatin A addition helped keep MnP stable to sme extent These reaults indicated: Ime camponent of
primary protease favorsM nP production during the culture; both primary and protease destabilize existingMnP,  MnP destabilization is caused by
<erine protease and apartic protease in both primary and secondary proteases

Keywords white rot fungus Phanerochaete chrysosporium; manganese peroxidase, enzyme stability; protease
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(Cabaleim et al , 2002).

, (Doretz
et al ,1990a). , 2
4 :
HoChL

M SF Pepstatin A EDTA

(Cabaleiro et al , 2001, 2002; Dey et al |,
1991; Asit, 1992; Dass et al , 1995; Darah et al ,
1996; Staszczak et al , 1996).

, LiP
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2 (M aterials and methods)
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Phanerochaete chrysogporium BKM -F-1767.
22
DA ,
200g L%, 20g L',
Tien  Kirk (1988)

20gL*

23
(0 5an xQ 5an x
Q 5am). 20min
3, (Coum et al ,2002).
2 4
DA )
37 7 8&d
50mL Q0 9g 250mL
, 1x10 - mL™"Y
37 : 160F min”".
25
, 4 12000
Fmin’t 30min
, 100000,
0.2MPa
26
A2 dye-impregnated collagen
(Dosoretz et al , 1990a) ; Mrf*
M nP (Paszczyn<i et al , 1988).
27
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1 2 , MnP
Table 1 Four kinds of inhibitor additions during the culture of
Phanerochaete chrysosporium Table 2 MnP and protease activity of the primary protease samples and
/ culture mixture
(mmot L 1) M nP
M SF Serine protease 10 14 /Ul UL
HCl, Cysteine protease 24 14 L 31 0 2
EDTA M etallop roteinase 24 14 3
Pepstatin A A partic protease 0. 001 14 2 e 2
/ 0.8 1
2) ( 272
), 1 272 MnP
( 1omL 5L MnP
). ’
M P , MnP MnP (MSF
5 Pepstatin A) 1h,
MnP . )
3
3 MnP
Table 3 Contents of mixtures in the in vitroM nP stability experiment
MnP M SF Pepstatin A
/mL /mL / (mmot L 1) / Gmolt L™ 1) /mL /mL
1 1 10 1 2
2 1 10 1 2
3 1 1 2
4 1 1 10 2
5 1 1 10 2
6 1 10 1 2
7 1 10 1 2
8 1 1 2
9 1 1 2
3 (Reaults) ’ _II/InP . ’
249U L 170U L - HCl
31 M nP M nP ( 30UL7).
4 M nP ,
1 , ) 4 M nP
4 M nP 7 12d( 1b).
2 7d ( 1la), 4 7 M nP ;
M nP M nP 8 , M nP 100 L7
293U- Lil, 4 , BEDTA HoClL M nP
PepstainA , 3 MnP 367U LY, ! MSF  Pepsiatin A
MnP 160U L~
; M SF BEDTA M nP
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500 — a. %R 1d JEHN 2 5 MnP 390 426
—0— Control 1
L —=— PMSF 425U L . 2 ,MnP
400 —A— Pepstatin A
—— EDTA , 2
7300 —+ HeCl, .
5 100U L%
T 33 MnP
100 , 4 BEDTA
il M nP ,HCh, M nP
~100 1 L ] 1 ! 1 J , M SF Pepstatln A
0 2 4 6 8 10 12 14
R /d e
400  b. K8 4d EHN i 3a MnP
—o— Control
—m PMSF .
300 - Bl
~ - HgCl MnP (8 ), A SF
2 200 |- Pepstatin A (12 ). MnP
£ 268U- L ™" (9 ), M SF
100 I Pepstatin A 1h  MnP 262U- L' 251
0 6 UL'(67 ), MnP
! I R ! 1 J 1h
0 2 4 6 8 10 12 14 ) B
S5 3R 1720 L7 (3 ), 96U- L ",
M nP MM SF  Pepdtatin A
1 Phanerochaete chrysosporium 4 M nP 192U L~ ! 208U L~ ! ,
MnP 76U L' 60U LY,
Fig 1 Effectsof four protease inhibitorsonM nP production during the 350 [ a. ¥)4E 2R EIRE
culture of Phanerochaete chrysosporium 300 |-
i L A
32 MnP £ 250
2 200 [-
=
Phanerochaete chrysosporium 1 < 13
MnP 1001
2 : ,MnP S0
) 0 [ e I I I I T
! 1 2 3 4 5 6 7 8 9
600 —0— Control B
— ¥4 1 2
00 i -y 400 - b KAHEIN
~ 400 l l
2 30 | _ 300 | l _L 4
g 200 :-]
2 2w S 200 |
100 §
0 100 |-
1 1 1 1 J —T- ﬂ
0 2 4 6 8 10 ,_L‘
i M
LT RS
2 Phanerochaete chrysosporium
M nP 3 M nP M nP

Fig 2 Effect of concentrated extracellular primary protease addition

on

MnP  producton  during the  culture

Phanerochaete chrysosporium

of

Fig 3 Effect of concentrated proteases on the stability of partially

purified MnP in vitro
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3b M nP

M nP , 85u- L. M SF
Pepstatin A MnP , MnP
69U L°* 36U L7 M nP
303U L,
, 2700 L°' 2710 L7
M nP ,MnP
138U L °; MSF  Pepstatin A
, 49U L1
440 L7t
4 (Discnssion)
2 )
M nP ;
M nP .
4 1 M nP
1
M nP
M nP , M SF
EDTA M nP ,
M nP ; Pepstatin A
M nP ,
M nP
( 1a).
MnP , 4
M nP ,
M nP
M nP ( 1b,4 7d),
M nP . Dass
(1995)
, 2 MSF  Pestatin A
. M SF  Pepstatin A
8 M nP )
M nP .
, HCh
. Cabaleim  (2001)

4 8mmot L ! HCh

, MnP ,
(2003) HoClL
( 4 ) (1
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14 2 4mmot L™ " HCh
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M nP
M nP
M nP
M nP .
M nP

M nP

M nP
, Dey (1991) ,

Phanerochaete chrysogporium

( pH )
: Cabaleim  (2002) ,

, M nP :
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MnP , M nP

(2003)

5 (Conclusions)

1) , 1d
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